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57 ABSTRACT

A printer apparatus comprises a housing of amain body ofthe
apparatus, a cover which can be opened and closed relative to
the housing, a paper conveyance path configured to convey
paper; a rotary component configured to be arranged along
the paper conveyance path to convey paper through the fric-
tion with paper, a rotary gear arranged in the rotary compo-
nent, a sensor section configured to detect the rotation of the
rotary gear, and a drive section configured to be connected
with the rotary component to supply a drive force, wherein the
rotary gear is arranged at either side of the housing and the
cover, and the drive section, which is arranged at the other
side of the housing and the cover where no rotary gear is
arranged, is connected with the rotary gear and supplies a
drive force for the rotary gear when the cover is closed.

3 Claims, 4 Drawing Sheets
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1
PRINTER APPARATUS

FIELD

Embodiments described herein relate to a printer apparatus
which prints on paper and issues the paper.

BACKGROUND

A printer apparatus which carries out a given printing
operation on paper and issues the paper is provided with
various sensors for detecting various errors. Most of the sen-
sors for detecting various errors are used to detect only one
kind of errors, for example, a cover-open sensor merely con-
firms whether or not the cover of the printer apparatus is
closed correctly, and a jam sensor merely confirms whether or
not paper jam occurs. Thus, it is considered to use one sensor
to realize various detections including the detection on the
error opening of a cover and the detection on the double-
feeding of paper.

In paper jam detection, if a printer using cut paper and the
like finishes the conveyance of the length of a paper, the
receiving signal of a detection sensor is changed. Thus, the
detection on paper jam can be carried out by confirming the
signal. However, it is difficult to detect the jam of paper
wound into a roll shape since the paper is continuous until it
is cut. It is known that the detection on the paper jam can be
realized by using the paper on the back side of which a black
mark for detecting the conveyance of paper is arranged, how-
ever, in this detection, it is needed to use dedicated paper and
sensors, and it is incapable of detecting other errors while
detecting paper jam.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1is a diagram illustrating a main portion constitution
of a printer apparatus according to the present embodiment;

FIG. 2 is a diagram illustrating a main portion constitution
of a printer apparatus when an opening and closing cover of
the printer apparatus is opened according to the present
embodiment;

FIG. 3 is a block diagram illustrating a constitution of a
control circuit of a printer apparatus according to the present
embodiment;

FIG. 4 is a flowchart illustrating an error detection method
for the printer apparatus according to the present embodi-
ment;

FIG. 5(A) is a diagram illustrating the relation between a
rotary gear and a drive gear for driving the rotary gear in the
printer apparatus according to the present embodiment;

FIG. 5(B) is a diagram illustrating the relation between a
platen gear and sensor block in the printer apparatus accord-
ing to the present embodiment; and

FIG. 6 illustrates a main portion constitution of a sensor
section for detecting the rotation of a rotary gear in the printer
apparatus according to the present embodiment.

DETAILED DESCRIPTION

A printer apparatus comprises a housing of a main body of
the apparatus, a cover which can be opened and closed rela-
tive to the housing, a paper conveyance path configured to
convey paper, a rotary component configured to be arranged
along the paper conveyance path to convey paper through the
friction with paper, a rotary gear configured to be arranged in
the rotary component, a sensor section configured to detect
the rotation of the rotary gear, and a drive section configured
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to be connected with the rotary component to supply a drive
force for the rotary component, wherein the rotary gear is
arranged at either side of the housing and the cover, the drive
section, which is arranged at the other side of the housing and
the cover where no rotary gear is arranged, is connected with
the rotary gear and supplies a drive force for the rotary gear
when the cover is closed.

The printer apparatus according to the present embodiment
is described below in detail with reference to accompanying
drawings.

FIG. 1 is a constitution diagram illustrating main portions
of'a printer apparatus 1 according to the present embodiment.
Further, in the printer, as paper is conveyed from the right side
of FIG. 1 to the left side of FIG. 1, the right side of FIG. 1 is
referred to as an upstream side and the left side of FIG. 1 is
referred to as a downstream side in the following description.

In the printer apparatus 1, relative to a printer lower cover
4 serving as a housing of a main body of the apparatus, a
printer upper cover 2 is mounted by taking a support shaft 3 as
a rotation center in an openable/closable manner. FIG. 1
illustrates a state in which the printer upper cover 2 is closed,
and FIG. 2 illustrates a state in which the printer upper cover
2 of the printer apparatus 1 is opened.

Roll shape paper 5 is rolled on a winding shaft 7 with the
paper surface A6 facing the inside, and the winding shaft 7 is
supported to be rotational in the printer apparatus 1. The
rolled paper 5 is clamped and conveyed towards the down-
stream side by a feed roller 8 which is positioned at the
downstream side of the conveyance direction of the paper 5
and an idle roller 10 which is arranged opposite to the feed
roller 8 across a paper conveyance path 9. Further, a plurality
ofpairs of feed rollers 8 and idle rollers 10 are arranged along
the paper conveyance path 9.

A platen roller 11 is arranged at the downstream side of the
feed roller 8, and a thermal print head 12 is arranged opposite
to the platen roller 11 across the paper conveyance path 9. The
platen roller 11 and the thermal print head 12 constitute a
printing mechanism 13 which prints on the paper surface A6
of the paper 5.

A cutter 14 is arranged at the downstream side of the
printing mechanism 13. The cutter 14 has a fixed blade 15 and
a movable blade 16 which slides towards the fixed blade 15
under the drive of a motor (not shown) to cut the paper 5
inserted in the slit (not shown) of the cutter 14.

Herein, the cutter 14 is described as the called sliding type
cutter which has a movable blade sliding towards a fixed
blade, however, the present invention is not limited to this, the
cutter 14 may also be the so-called rotary cutter which cuts a
paper by rotationally contacting a movable blade with a fixed
blade.

Further, a paper discharge port 17 is arranged at the down-
stream side of the cutter 14 to discharge the paper 5 which is
subjected to a given printing operation and then cut by the
cutter 14 from the printer apparatus 1 to the outside. Further,
a discharge table 18 is arranged below the paper discharge
port 17 in the printer lower cover 4 to keep the cut paper 5.

Further, a display section 19 is arranged on the printer
upper cover 4 of the printer apparatus 1. The display section
19, which is a liquid crystal display such as an LCD, has a
function of displaying an error such as ‘paper 5 is jammed’ or
‘out of paper’ and displaying the state of the printer apparatus

FIG. 3 is a block diagram illustrating a constitution of a
control circuit of the printer apparatus 1 according to the
present embodiment. A control section 60 controls the paper
conveyance, printing, paper cutting, the detection on jam of
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paper or opening of a cover, paper discharging, and the dis-
play of the condition of the printer.

The control section 60 is configured by, for example, a
microcomputer which associates with a host computer 100
and carries out various controls. A micro processor unit
(MPU) 61 of the control section 60 carries out various con-
trols and operations such as a paper conveyance control, a
printing control, a paper cutting control, the detection on jam
of paper or opening of a cover and paper discharging control
according to programs.

Further, a ROM 62 and a RAM 63 are arranged in the
control section 60 as primary storage units for storing control
programs executed by the MPU 61 and data generated during
a control process or an operation process.

The ROM 62 is a read-only memory in which control
programs and tables are stored, and the RAM 63 is a random
access memory for storing the data generated during an
operation process.

Further, an input/output unit (I/O) 64 is arranged in the
control section 60 to acquire various input data from the host
computer 100 and extract a control output from the control
section 60 to the host computer 100. The I/O 64 is connected
with the MPU 61, the ROM 62 and the RAM 63 via a bus line.

Further, the I/O 64 is connected with a first, a second, a
third, a fourth and a fifth driver 65, 66, 67, 68 and 69 serving
as units for extracting a control output.

The first driver 65 supplies a required drive output for the
printing mechanism 13. The second driver 66 supplies a
required drive output for the feed roller 8. The third driver 67
supplies a drive output for an open jam sensor 20 which will
be described later. The fourth driver 68 supplies a drive output
for the cutter 14. The fifth driver 69 supplies a display drive
output for the display section 19 to enable the display section
19 to execute various displays.

When the paper 5 is printed by the printing mechanism 13,
the platen roller 11 is rotationally driven by a motor in syn-
chronization with the printing operation based on the control
output of a printing instruction unit of the MPU 61. The
thermal print heat 12 generates heat and prints on the paper
surface A6 of the paper 5 based on the printing data from the
host computer 100.

The MPU 61 of the control section 60 rotates the feed roller
8 and stops the rotation of feed roller 8 with the driver 66.

The MPU 61 of the control section 60 drives the open jam
sensor 20 with the driver 67 and receives a detection signal.

The MPU 61 of the control section 60 drives, with the
driver 68, the cutter 14 to cut the paper 5.

The MPU 61 of the control section 60 displays various
information and errors of the printer apparatus 1 on the dis-
play section 19 under the drive of the driver 69.

Next, the operations of the printer apparatus 1 are
described below with reference to the flowchartin F1G. 4. The
control section 60 carries out paper conveyance and printing
operations according to a program stored in the ROM 62.

The operator first rotates the printer upper cover 2 of the
printer apparatus 1 by taking the support shaft 3 as the center
to open the printer upper cover 2 of the printer apparatus 1 and
then loads the roll shape paper 5 rolled on the winding shaft 7
into the printer apparatus 1. Next, the operator pulls out the
paper 5, places the front end of the paper 5 between the feed
roller 8 and the idle roller 10 located at the most upstream side
in the plurality of feed rollers 8 and idle rollers 10, and then
closes the printer upper cover 2.

In this state, if the printing data is received from the host
computer 100 (ACT S1), the control section 60 confirms
whether or not the cover of the printer apparatus 1 is opened
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(ACT S2). The method for confirming whether or not the
cover is opened is described with reference to FIG. 2, FIG. 5
and FIG. 6.

If the printer upper cover 2 is opened, as shown in FIG. 2,
the platen roller 11 and the feed roller 8 move upwards
together with the printer upper cover 2. Further, the thermal
print head 12 and the idle roller 10, which are respectively
arranged opposite to the platen roller 11 and the feed roller 8
across the paper conveyance path 9, are still at the side of the
printer lower cover 4 serving as the housing of the main body
of the apparatus.

Further, as shown in FIG. 5 (a), a platen gear 22 is arranged
at an end of the platen roller 11, and a passing hole 23 is
arranged in the platen gear 22, as shown in FIG. 5 (). A drive
gear 21 which meshes with the platen gear 22 to impart drive
force is arranged at the side of the printer lower cover 4
serving as the housing of the main body ofthe apparatus. That
is, the platen gear 22 meshes with the drive gear 21 when the
printer upper cover 2 is closed, and then the platen roller 11 is
rotated.

Further, a sensor block 24 substantially in a concave shape
is arranged at the side of the printer lower cover 4 serving as
the housing of the main body of the apparatus to clamp the
platen gear 22 in a thickness direction. A light emitting sec-
tion 25 and a light receiving section 26 are respectively
arranged in opposite internal surfaces of the sensor block 24,
and the light emitting section 25, the light receiving section
26, and the sensor block 24 constitute the open jam sensor 20.
That is, the platen gear 22 is located in the open jam sensor 20
when the printer upper cover 2 is closed.

The light emitting section 25 continuously emits a detec-
tion light 27 to the light receiving section 26. The platen gear
22 rotates, and if the position of the passing hole 23 is con-
sistent with the detection position 28 shown in FIG. 5 (), the
detection light 27 passes through the passing hole 23 and
reaches the light receiving section 26, then a light receiving
signal is sent. If the position of the passing hole 23 is not
consistent with the detection position 28, then no light receiv-
ing signal is sent as the detection light 27 does not reach the
light receiving section 26.

That is, no light receiving signal is sent if the printer upper
cover 2 is not closed, thus, the platen roller 11 is rotated first
and whether or not the printer upper cover 2 is opened can be
confirmed according to whether or not a light receiving signal
is sent.

Whether or not the cover of the printer apparatus 1 is
opened is confirmed (ACT S2), when the cover is opened
(YES in ACT S2), an error is displayed on the display section
19 (ACT S3) and the printer apparatus 1 is stopped (ACT S4).

Whether or not the cover of the printer apparatus 1 is
opened is confirmed (ACT S2), when the cover is not opened
(NO in ACT S2), the printer apparatus 1 sequentially prints
the printing data from the host computer 100 (ACT S5).

The control section 60 confirms, at a predetermined inter-
val, whether or not paper jam occurs in the printer apparatus
1 during the printing process (ACT S6). The confirmation on
whether or not paper jam occurs is carried out by the open jam
sensor 20.

The stationary rotation frequency of the platen roller 11 is
determined in advance, thus a period in which the passing
hole 23 is consistent with the detection position 28, that is, a
period in which the light receiving section 26 detects the
detection light 27 and sends a light receiving signal is deter-
mined. Paper jam or other error in the conveyance of the paper
5 occurs when no signal is sent in each period. Thus, whether
or not paper jam occurs can be confirmed by confirming
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whether or not the light receiving section 26 sends a light
receiving signal in the period of stationary rotation.

Whether or not paper jam occurs in the printer apparatus 1
is confirmed (ACT S6), if paper jam occurs (YEA in ACT S6),
an error is displayed on the display section 19 (ACT S3) to
stop the printer apparatus 1 (ACT S4).

Ifno paper jam occurs (NO in ACT S6), the control section
60 confirms whether or not all printing data is printed at a
predetermined interval (ACT S7). If all printing data is not
printed (NO in ACT S7), the control section 60 continues the
printing until the printing job is completed (ACT S5) and
continues to confirm whether or not paper jam occurs (ACT
S6). The printing is ended (ACT S8) if all printing data is
printed (YES in ACT S7).

As stated above, a sensor is arranged which imparts no
drive force when the printer upper cover 2 is not closed, and
the conveyance of paper is confirmed through the rotation of
the sensor.

In this way, the conventional sensors for detecting the
opening of a cover and for detecting paper jam are integrated
into one sensor. Further, in the detection of paper jam, when
detecting rolled continuous paper, a black mark is arranged on
the back side of the paper so that the jam of the continuous
paper can be detected by detecting the mark. However, the
used paper needs to be special paper on which a black mark is
arranged in advance, which leads to an increase in paper cost.

However, in the present invention, the conveyance state of
paper is detected by detecting the rotation of a gear arranged
at an end of a paper conveyance roller, therefore, cheaper
paper can be used instead of the paper with black mark.

Further, in the present embodiment, the platen roller 11 and
the platen gear 22 are arranged at the side of the rotary printer
upper cover 2, the open jam sensor 20 and the drive gear 21
are arranged at the side of the printer lower cover 4 serving as
the housing of the main body of the apparatus. That is
because, compared with the case where the drive gear 21 is
arranged at the side of the printer lower cover 4 serving as the
housing of the main body of the apparatus, a bigger drive
section is needed to drive the drive gear 21 if the drive gear 21
is arranged at the side of the printer upper cover 2. A bigger
drive section is heavier, which requires a bigger rotation
mechanism (not shown) such as a spring for opening/closing
the printer upper cover 2. Thus, it is preferred that a drive
section including the drive gear 21 is arranged at the side of
the printer lower cover 4 serving as the housing of the main
body of the apparatus.

However, the present invention is not limited to this, it may
also be in a position relation in which the platen roller 11 is
driven by closing the printer upper cover 2, and meanwhile,
the open jam sensors 20 for detecting the rotation of the platen
gear 22 arranged at an end of the platen roller 11 can be
driven. For example, the open jam sensor 20 may be arranged
at the side of the rotary printer upper cover 2 while the drive
gear 21 is arranged at the side of the printer lower cover 4
serving as the housing of the main body of the apparatus.
Further, the drive gear 21 may be arranged at the side of the
rotary printer upper cover 2 while the platen roller 11 and the
open jam sensor 20 are arranged at the side of the printer
lower cover 4 serving as the housing of the main body of the
apparatus.

Further, in the present embodiment, the platen gear 22
having the passing hole 23 is arranged at an end of the platen
roller 11. However, the platen gear 22 is not necessarily
arranged at an end of the platen roller 11, but may also be
arranged at an end of a component, such as the feed roller 8 or
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the idle roller 10, which has a function of conveying paper
through rotation when the paper is conveyed.

Further, in the present embodiment, only one passing hole
23 is arranged. When the printer is stopped, the position
relation between the passing hole 23 and the detection posi-
tion 28 is unclear, thus, the rotation of one whole cycle is
needed to detect whether or not the cover is opened. When the
rotation of one cycle takes a long time, and correspondingly,
a long time is taken to determine whether or not the cover is
opened. To prevent this situation, it is preferred to arrange a
plurality of passing holes 23. When two holes are arranged at
the same intervals, the rotation of at most a half cycle is
needed to determine whether or not the cover is opened,
similarly, when four passing holes 23 are arranged, the rota-
tion of at most a quarter of a cycle is needed to determine
whether or not the cover is opened, which shortens the time
taken to determine whether or not the cover is opened. Fur-
ther, in stationary rotation, as the time interval at which the
light receiving section 26 sends a light receiving signal can be
mastered in advance even if a plurality of passing holes 23 are
arranged, no bad influence is caused to the detection of paper
jam.

While certain embodiments have been described, these
embodiments have been presented by way of example only,
and are not intended to limit the scope of the invention.
Indeed, the novel embodiments described herein may be
embodied in a variety of other forms; furthermore, various
omissions, substitutions and changes in the form of the
embodiments described herein may be made without depart-
ing from the spirit of the invention. The accompanying claims
and their equivalents are intended to cover such forms or
modifications as would fall within the scope and spirit of the
invention.

What is claimed is:

1. A printer apparatus, comprising:

a housing of a main body of the apparatus;

a cover which is arranged in an openable/closable manner

relative to the housing;

a paper conveyance path configured to convey paper;

a rotary component configured to be arranged along the
paper conveyance path to convey paper through the fric-
tion with the paper;

a rotary gear configured to be arranged in the rotary com-
ponent;

a sensor section configured to detect the rotation of the
rotary gear; and

a drive section configured to be connected with the rotary
component to supply a drive force, wherein

the rotary gear is arranged at either side of the housing and
the cover, and the drive section, which is arranged at the
other side of the housing and the cover where no rotary
gear is arranged, is connected with the rotary gear and
supplies a drive force for the rotary gear when the cover
is closed, and

the rotary gear has a passing hole through which light
passes, and the sensor section comprises a light emitting
section for irradiating light to the passing hole and a light
receiving section for receiving the light passing through
the passing hole.

2. The printer apparatus according to claim 1, wherein

the drive section is arranged at the side of the housing of the
main body of the apparatus.

3. The printer apparatus according to claim 1, wherein a

plurality of passing holes are arranged.
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